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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for extracting characteristic 
of metal oxide material maximumly without damaging reliability of an element, 
and provide a method for forming a capacitance film having sufficiently high 
permittivity and an electrode film having sufficiently high conductivity, e.g. in a 
capacitance element. 

SOLUTION: After a connection hole is formed in an interlayer insulating film 3, 
an adhesion film 5 and a lower electrode film 6 are formed, and a capacitance 
insulating film 7 is formed on the lower electrode film 6. The capacitance 
insulating film 7 is irradiated with a laser light and crystallized. After that, an 
upper electrode film is formed, and a capacitance element is completed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a component of having 

used the metallic oxide. 

[0002] 

[Description of the Prior Art] In recent years, it replaces with conventional silicon oxide and a 
conventional silicon nitride as a capacity insulator layer of DRAM or FeRAM, and ferroelectric film, 
such as Ta 205 and a perovskite system ingredient, has come to be used. By using such ferroelectric 
film, it becomes possible to secure storage capacitance required in a small monopoly area, and 
improvement in a capacitative element degree of integration can be aimed at. 
[0003] When using the ferroelectric film, in order to obtain a dielectric constant high enough, it is 
usually necessary after membrane formation to perform annealing at a 600-700-degree C elevated 
temperature. In the phase immediately after forming membranes, since the ferroelectric film is in an 
amorphous condition, a high dielectric constant is not obtained but the dielectric constant which begins 
by passing through the crystallization process by annealing, and ingredient original has discovers it. 
However, the conventional manufacture approach had the following technical problems by the relation 
which performs such elevated-temperature annealing. 

[0004] When polish recon etc. was used as an electrode material which sandwiches the capacity film, 
there was a problem that capacity became small. Although the ferroelectric film consists of a metallic 
oxide, by the above-mentioned elevated-temperature annealing, oxygen is isolated from this metal oxide 
film, and it usually oxidizes polish recon. For this reason, a dielectric film with a dielectric constant 
lower than the ferroelectric film (silicon oxide film) will exist between electrode materials, and capacity 
becomes small as a result. 

[0005] In order to avoid such evil, it becomes effective to use noble metals, such as what itis [ insulator- 
layer-] hard toize by oxidation as an electrode material, for example, a ruthenium, and platinum. 
However, such a metallic material is known as the so-called lifetime killer, if hot annealing which was 
described above is performed, it may diffuse the inside of a silicon substrate at high speed, and it may 
bring about various evils, such as fluctuation of the fall of carrier mobility, and the threshold electrical 
potential difference of a transistor. 

[0006] Moreover, although it connected with the transistor through the interlayer connection plug, when 
the above elevated-temperature annealing was performed, the interface between an interlayer connection 
plug, an interlayer connection plug, and capacity might oxidize, and resistance might usually increase 
the part by volume. 

[0007] On the other hand, how to crystallize by the exposure of a laser beam other than the elevated- 
temperature annealing method is also learned as the formation approach of the capacity film (JP,1 1- 
193472,A and JP,5-343642,A). However, the approach given in these official reports was not what 
offers the approach of carrying out laser radiation to the amorphous film formed on the flat surface, and 
offers the approach of crystallizing according the metallic oxide formed on the concavo-convex front 
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face to laser radiation. From rectilinear-propagation nature of a laser beam being high, to the metallic 
oxide which was formed in a concavo-convex front face, especially the side-attachment-wall section 
according to old technical common sense, laser radiation was not considered to act effectively and the 
attempt which applies the crystallization technique by laser radiation to such an object was not 
examined. Moreover, even when laser radiation is carried out to the metallic oxide formed in the 
concavo-convex front face, it is expected that the exposure of light changes with locations, and poor 
crystallization arises into few parts of the capacity film in manufacture of the capacitative element made 
detailed, the magnitude of capacity is changed sharply and it results in spoiling product reliability 
remarkably. From the background described above, examination of crystallization according [ on the 
crystallization process of the capacity film formed in the concavo-convex front face and the manufacture 
process of the capacitative element especially equipped with such capacity film and ] to laser radiation 
does not have the made example, and, generally elevated-temperature annealing by RTA 
(Rapidly Thermal Annealing) etc. was performed. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention offers the approach of pulling out the 
property of a metallic-oxide ingredient to the maximum extent, without being made in view of the 
above-mentioned situation, and spoiling the dependability of a component. For example, in a 
capacitative element, the approach of forming the capacity film which has a dielectric constant high 
enough, and the electrode layer which has conductivity high enough is offered. 
[0009] 

[Means for Solving the Problem] After the manufacture approach of the semiconductor device of this 
invention deposits an amorphous metallic oxide on the semi-conductor substrate front face in which a 
crevice or heights was prepared, it is characterized by including the process which crystallizes a metallic 
oxide by the exposure of a laser beam. 

[0010] Moreover, after the manufacture approach of the semiconductor device of this invention forms 
the interlayer insulation film which has a crevice on a semi-conductor substrate, it forms a lower 
electrode layer in a field including the wall of a crevice, and is characterized by to include the first 
process which deposits an amorphous metallic oxide on it, the second process which crystallizes a 
metallic oxide by the exposure of a laser beam, and the third process which forms an up electrode layer 
on a metallic oxide. 

[001 1] This invention crystallizes suitably the metallic oxide deposited on the side attachment wall of a 
concavo-convex front face, especially a crevice, and offers the approach of pulling out the property of an 
ingredient. The crystallized metallic oxide can be used as the capacity film and electrode layer of a 
capacitative element. 

[0012] For example, as a metallic oxide, if Ta 205, BST (BaxSrl-xTi03) and PZT (PbZrxTil-x03), 
PLZT (Pbl-yLayZrxTil-x03), or SrBi2Ta 209 (0< x<l, 0< y<l) is chosen, a dielectric constant will 
rise stably by the exposure of a laser beam, and the capacity film of a high dielectric constant will be 
obtained. 

[0013] Moreover, as a metallic oxide, when Ru and the oxide of Pt are chosen, conductivity can improve 
stably by the exposure of a laser beam, and a suitable electrode layer can be obtained. 
[0014] In recent years, three-dimensional structures, such as a stack mold and a trench mold, are adopted 
from a viewpoint of the improvement in a degree of integration as structure of a capacitative element in 
many cases. With such structure, the capacity film and an electrode layer are formed in the side 
attachment wall of the hole established in the semi-conductor substrate or the interlayer insulation film 
on it, or forming the capacity film and an electrode layer in the side attachment wall of heights prepared 
in the substrate front face is performed. This invention can be suitably applied to the above three- 
dimensional structures, and can crystallize and form the whole capacity film into a high dielectric 
constant to homogeneity. Moreover, the whole electrode layer can be crystallized to homogeneity and 
stable conductivity can be acquired. 
[0015] 

[Embodiment of the Invention] After the manufacture approach of the semiconductor device of this 
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invention forms the interlayer insulation film which has a crevice on (a) semi-conductor substrate, it can 
form a lower electrode layer in a field including the wall of a crevice, and can consider it as a 
configuration including the first process which deposits an amorphous metallic oxide on it, the second 
process which crystallizes a metallic oxide by the exposure of the (b) laser beam, and the third process 
which forms an up electrode layer on the (c) metallic oxide. 

[0016] (a) After forming an interlayer insulation film on a semi-conductor substrate, the approach of 
forming the interlayer insulation film which has a crevice is employable by etching this interlayer 
insulation film with a process by forming membranes on the substrate in which the crevice was formed 
beforehand besides the approach of forming a crevice. 

[0017] In the manufacture approach of the above-mentioned semiconductor device, the process which 
removes the metallic oxide formed in fields other than a crevice of chemical mechanical polish between 
the first process and the second process can be performed. In order to fully crystallize the interior of a 
crevice, it is necessary to make energy density of a laser beam high enough. However, according to 
examination of this invention persons, when done in this way, it was checked that a film ingredient may 
condense to plane regions other than a crevice, and a foreign matter may be generated. This is 
considered to be because for the laser beam of suitable energy to serve as hyperenergia to the film of 
fields other than a crevice to the film inside a crevice. Such a foreign matter causes subsequent poor 
membrane formation, and also causes contamination of a wafer, and cross contamination between 
equipment, and becomes the factor which reduces the dependability of a component remarkably. As an 
approach of preventing generating of such a foreign matter, it becomes effective between the first 
process and the second process to perform the process which removes the metallic oxide formed in 
fields other than a crevice by chemical mechanical polish. Since laser radiation will be performed where 
the amorphous film formed in fields other than a crevice is removed if it does in this way, generating of 
a foreign matter can be inhibited. 

[0018] Moreover, in the manufacture approach of the above-mentioned semiconductor device, the 
process which grinds the front face of fields other than a crevice by chemical mechanical polish between 
the second process and the third process can also be performed. The film of the metallic oxide formed in 
flat fields other than a crevice is removed by this polish. For this reason, the aggregate of the foreign 
matter generated by laser radiation, for example, a metallic oxide, etc. is removed, and subsequent poor 
membrane formation can be prevented. 

[0019] In the manufacture approach of the above-mentioned semiconductor device, although 
polycrystalline silicon can also be used for a lower electrode layer, it shall consist of a metallic material 
containing 1 or two or more elements which are chosen from Ru, Pt, and Ir. If it does in this way, the 
amorphous film inside a crevice can be crystallized more to homogeneity. Although this reason is not 
necessarily clear, laser radiation light reflects by the lower electrode layer, and it is imagined as what is 
depended on sufficient laser beam energy for a crevice side attachment wall etc. being given. Moreover, 
the ingredient containing Ti, Ta, or W can also be used as a lower electrode layer ingredient. If it does in 
this way, an advantage, like the membrane formation nature in a crevice becomes good will be acquired. 

[0020] It explains mentioning the capacity manufacture process of DRAM as an example, and referring 
to drawing 1 - drawing 3 about the 1st operation gestalt, next the gestalt of desirable operation of this 
invention. With this operation gestalt, the capacity of a configuration of having carried out the 
laminating of a lower electrode layer, a capacity insulator layer, and the up electrode layer is formed in 
the crevice in which it was prepared in the insulator layer on a semi-conductor substrate. In addition, for 
the facilities of explanation, among drawing, a part for a part by volume is expanded a little, and is 
indicated. 

[0021] First, as shown in drawing 1 (a), after forming an MOS transistor including a source drain 
diffusion field on a silicon substrate 1 (not shown), an interlayer insulation film 2 is formed all over a 
silicon substrate 1 . Subsequently, the contact plug 4 is formed on a non-illustrated diffusion field. Polish 
recon, a tungsten, etc. can be used for the embedding ingredient of the contact plug 4. Flattening of the 
whole substrate surface is carried out after plug formation, and an interlayer insulation film 3 is formed 
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on it. 

[0022] Subsequently, dry etching is performed and the hole which reaches the contact plug 4 is formed 
into an interlayer insulation film 3 ( drawing 1 R> 1 (b)). As for the cross section of a hole, considering 
as a round shape, an ellipse form, etc. is desirable. The bore of a hole is set to 0.1-0.5 micrometers. 
Moreover, from a viewpoint of the improvement in a capacitative element consistency, it is more 
desirable, 0.4-3 micrometers and an aspect ratio are desirable, and 0.2 micrometers or more of depth of a 
hole are more preferably set to 3-20 one or more. 

[0023] Then, the adhesion film 5 is formed all over a substrate ( drawin g 1 (c)). The adhesion film 5 can 
be used as for example, the TaN film, WN film, or the film in which Ti and TiN carried out the 
laminating in this order, and can be formed with the sputtering method, a CVD method, etc. 
[0024] Next, the lower electrode layer 6 which consists of a ruthenium all over a substrate is formed 
( drawing 2 (a)). By using a ruthenium as an electrode material, the fall of the capacity by oxidation of 
an electrode material can be prevented effectively, and a manufacturing cost can be reduced. As the 
membrane formation approach of a ruthenium, although the sputtering method, a CVD method, etc. can 
be used, a CVD method is desirable, the narrow hole shown in drawing 2 (a) — it is because the CVD 
method is most suitable in order to form a ruthenium thin film by coverage good to homogeneity inside. 
For example, a screw-(ethylcyclopentadienyl) ruthenium can be used for the material gas in the case of 
using a CVD method. 

[0025] Next, in order to remove the ruthenium system metal which adhered in addition to the component 
formation field of a silicon substrate, processing using removal liquid is performed. Thereby, the fall of 
component dependability and the cross contamination of membrane formation equipment by the 
ruthenium can be prevented. What contains 1 or two or more acids which are chosen from the group 
which consists of 1 or two or more compounds which are chosen from the group which consists of a salt 
containing the salt containing the (a) chloric acid, perchloric acid, iodic acid, periodic acid, and 
oxidization bromine ion, the salt containing manganese oxide ion, and tetravalent cerium ion, the (b) 
nitric acid and an acetic acid, iodic acid, and a chloric acid as removal liquid, for example is used. It is 
desirable to use 1 or two or more acids which are chosen from the group which consists of a nitric acid, 
perchloric acid, and an acetic acid as an acid. By using such removal liquid, the reattachment of the 
ruthenium system metal which could remove the ruthenium system metal effectively and was removed 
can be prevented effectively. 

[0026] It continues and etchback or chemical mechanical polish (Chemical Mechanical Polishing : 
CMP) removes the garbage of the adhesion film 5 and the lower electrode layer 6. The condition of 
having removed is shown in drawing 2 (b). Thus, by arranging the adhesion film 5 and the lower 
electrode layer 6 with the same height as an interlayer insulation film 3, it can prevent that the electrode 
of other adjoining capacity and the lower electrode layer 6 in drawing contact. 
[0027] Next, the capacity insulator layer 7 which consists of Ta 205 all over a substrate is formed 
( drawin g 2 (c)). Membrane formation of the capacity insulator layer 7 can be performed with the CVD 
method which uses for example, a pentaethoxy tantalum and oxygen as the main raw material. As a 
metallic oxide which constitutes the capacity insulator layer 7, perovskite system ingredients, such as 
BST (BaxSrl-xTi03), PZT (PbZrxTil-x03), PLZT (Pbl-yLayZrxTil-x03), or SrBi2Ta 209 (0< x<l, 
0< y<l), can be used in addition to Ta205. Although especially the membrane formation approach of 
these capacity insulator layers does not have a limit, a CVD method, a sol-gel method, the sputtering 
method, etc. can be used. 

[0028] The capacity insulator layer 7 immediately after forming membranes is in the condition of an 
amorphous substance (amorphous), and does not discover the high dielectric constant of the ingredient 
original. In the conventional technique, although it was usually crystallizing by performing 600-700- 
degree C lamp annealing after this, with this operation gestalt, it crystallizes by irradiating a laser beam. 
[0029] As the light source of a laser beam, solid state laser besides excimer laser, such as XeCl, and 
KrF, ArF, F2, XeF, etc. can be used. Furthermore, it can also use for such laser combining the dye laser 
of desired luminescence wavelength. Among these, XeCl and KrF from which sufficient energy density 
is obtained easily, and ArF excimer laser are used preferably. The average energy density of a laser 
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beam is two or more 200 mJ/cm two or more 150 mJ/cm two or more 100 mJ/cm preferably. Moreover, 
they are two or less 350 mJ/cm two or less 400 mJ/cm two or less 450 mJ/cm preferably. If energy 
density is too small, it will become difficult to crystallize to homogeneity this metallic oxide formed in 
the concavo-convex side face etc. Especially the thing for which the metallic oxide formed in the 
interior of the hole of a high aspect ratio (bore minimum value / depth) or a hole with a narrow average 
bore value is crystallized becomes very difficult. On the other hand, if energy density is too high, the 
metallic oxide formed in flat-surface parts other than irregularity condenses, and poor membrane 
formation may be caused in a subsequent process. Although the wavelength of a laser beam is suitably 
chosen according to the absorption wavelength of a metallic oxide etc., a thing with a wavelength of 
150-350nm is used preferably. Crystallization of the metallic oxide formed in the interior of a hole is 
realized by irradiating the laser beam of such wavelength. Annealing of the metallic oxide formed in the 
interior of the hole of a high aspect ratio is carried out by the laser beam which advanced inside the hole 
according to the diffraction effect of light, and it is considered to crystallize. 

[0030] The exposure approach of a laser beam can adopt the method irradiated while scanning a laser 
beam using the laser beam which has the exposure field of the shape of a line or a rectangle. In this case, 
it is made to move in the direction of a minor axis so that an exposure field may lap partially, and laser 
radiation is performed to the desired whole field. Moreover, it is good also as a gestalt which carries out 
the package exposure of the laser beam from a viewpoint of a productivity drive to the whole wafer. In 
addition, a substrate can be heated and **** laser radiation can also be performed. In this case, as for 
whenever [ stoving temperature / of a substrate ], it is desirable to consider as about 200-450 degrees C. 
If temperature is too high, a result which causes the fall of the dependability of a component will be 
brought. 

[0031] In this operation gestalt, although the approach of irradiating perpendicularly to a substrate is 
used for laser radiation, the gap angle from a substrate perpendicular direction can also irradiate it from 
a slanting include angle by within the limits which is 0.01 - 50 degrees. Thereby, sufficient energy is 
given to the film inside a crevice, and crystallinity may be raised. 

[0032] The up electrode layer 8 is formed after laser radiation ( drawing 3 ). Then, dry etching is 
performed and the capacity insulator layer 7 and the up electrode layer 8 are separated per chip. The 
capacity which reaches the adhesion film 5, the lower electrode layer 6, and the capacity insulator layer 
7 as mentioned above, and consists of an up electrode layer 8 is formed. 

[0033] Although the ruthenium film was used as an electrode layer with this operation gestalt, the 
cascade screen of the ruthenium oxide film, the platinum film, the iridium film, and the oxidization 
iridium film etc. can be illustrated. In addition, the thickness of each film which constitutes capacity is 
suitably set up according to the path of the crevice in drawing etc. Moreover, as an electrode layer, when 
metallic oxides, such as ruthenium oxide, are used, laser radiation can also be applied to crystallization 
of this metallic oxide. 

[0034] Moreover, although capacity is formed in the crevice in which it was prepared in the insulator 
layer on a semi-conductor substrate with this operation gestalt, a direct crevice can be formed in a semi- 
conductor substrate, and capacity can also be formed. Moreover, it is good as preparing heights into the 
insulator layer on a semi-conductor substrate, and forming the capacity film on it. In this case, the 
configuration of capacity serves as the so-called cylinder mold, and the capacity film will be formed in 
the outer wall of heights. Moreover, it is applicable to various formation of the capacity of a stack mold 
besides these. 

[0035] In the operation gestalt of the 2nd operation gestalt above 1st, if the energy of laser radiation is 
too high, in plane regions other than a crevice, condensation of the capacity insulator layer 7 may take 
place, and a height may occur. So, with this operation gestalt, chemical mechanical polish has removed 
the metallic oxide formed in fields other than a crevice. 

[0036] First, it carries out like [ the process of drawing 2 (c) ] the 1st operation gestalt, and laser 
radiation is performed to the capacity insulator layer 7. At this time, condensation of a capacity insulator 
layer may take place and a height 1 1 may occur like drawing 4 (a). Then, chemical mechanical polish is 
carried out until an interlayer insulation film 3 exposes the whole wafer ( drawing 4 (b)). Then, the 
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interior of a crevice may be washed using penetrant removers, such as APM (ammonia-hydrogen 
peroxide solution). 

[0037] By passing through the above process, the foreign matter generated by laser radiation can be 
removed, and the dependability of a component can be raised. 

[0038] With the 3rd operation gestalt book operation gestalt, after embedding the interior of a crevice 
with a predetermined ingredient, chemical mechanical polish removes the metallic oxide formed in 
fields other than a crevice. 

[0039] First, like drawing 5 (a), after preparing a connection hole into an interlayer insulation film 3, the 
laminating of the adhesion film 5, the lower electrode layer 6, and the capacity insulator layer 7 is 
carried out. The resist ingredient 10 is continuously applied to the whole surface, and the interior of a 
hole is embedded ( drawing 5 (b)). Then, chemical mechanical polish is carried out until an interlayer 
insulation film 3 exposes the whole wafer. The resist ingredient which remained in the interior of a hole 
is removed using oxygen plasma ashing and resist exfoliation liquid ( drawing 5 (c)). Although resist 
exfoliation liquid is suitably chosen according to the class of interlayer insulation film 3 etc., amine 
content liquid, ammonium fluoride salt content liquid, etc. can be used for it, for example. 
[0040] By passing through the above process, it will be in the condition that the amorphous capacity 
insulator layer 7 exists only in the interior of a crevice. Therefore, if laser radiation is performed in this 
condition, since the problem of generating of the foreign matter in the field outside a crevice will not 
arise, the laser beam of a high energy consistency suitable for irradiating in a crevice can be chosen. 
Consequently, the capacity insulator layer 7 in a crevice can fully be crystallized, and the capacitative 
element of the stable engine performance can be obtained. 

[0041] With this operation gestalt, although laser radiation is performed in the phase of drawing 5 (c), 
laser radiation can also be carried out in the phase of drawing 5 (a). In this case, if the laser beam of high 
energy density is irradiated, condensation of the capacity insulator layer 7 may take place in a flat part, 
and a height as shown by drawing 4 (a) may occur. However, since polish removal of the field outside a 
crevice will be carried out at the process after drawing 5 (b), generating of a height does not pose a 
problem. 

[0042] In addition, as an ingredient which embeds the interior of a crevice, spreading die materials, such 
as SOG (Spin On Glass), HSQ (Hydrogen Silisesquioxane) and MSQ (Methyl Silisesquioxane) besides 
a resist ingredient, and a silica, can be illustrated. In this case, HSQ laid underground is removable with 
dilution fluoric acid etc. 
[0043] 

[Example] On the example silicon wafer of reference, 20Ta5 film of 15nm of thickness was formed 
with the CVD method on the whole surface. XeCl excimer laser performed pulse irradiation to this 
20Ta5 film. It was made for exposure conditions to be the followings. 

laser wavelength: — 308nm laser frequency: — count of 290Hz shot: — configuration [ of a 20 shot laser 
exposure field ]: — a line - profile [ of the exposure field of a laser travelling direction ]: - trapezoid 
configuration average energy density (energy density of the top flat section) 

: The 300 mJ/cm2 exposure method made the laser radiation field the method which makes it go on in 
the fixed direction so that an exposure field might overlap 95%. 

[0044] About 20Ta5 film after laser radiation, when the crystal structure was analyzed according to the 
X diffraction, the peak of the field (001) of Ta 205 and the peak of the field (200) of Ta 205 appeared 
strongly. 

[0045] About 20Ta5 film which replaced with laser radiation and performed RTA annealing on the 
other hand, when the crystal structure was analyzed according to the X diffraction, the peak of the field 
(001) of Ta 205 and the peak of the field (200) of Ta 205 appeared. 

[0046] From the above thing, it was checked like RTA processing by the laser radiation of XeCl that the 
good crystal structure is acquired. 

[0047] The interlayer insulation film which consists of Si02 was formed on the example silicon wafer. 
Subsequently, dry etching of the interlayer insulation film was carried out, and the hole with a depth of 2 
micrometers which has the base of the ellipse form of 0.3 micrometers of minor axes and 0.35 
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micrometers of major axes was formed. 

[0048] After continuing and forming 20Ta5 film of 1 5nm of thickness in the whole surface with a CVD 
method, chemical mechanical polish removed 20Ta5 film of the hole exterior. 
[0049] XeCl excimer laser performed pulse irradiation to 20Ta5 film of** in a hole obtained as 
mentioned above. It was made for exposure conditions to be the followings. 

laser wavelength: - 308nm laser frequency: — count of 290Hz shot: — configuration [ of a 20 shot laser 
exposure field ]: — a line — profile [ of the exposure field of a laser travelling direction ]: — trapezoid 
configuration average energy density (energy density of the top flat section) 

: The 300 mJ/cm2 exposure method made the laser radiation field the method which makes it go on in 
the fixed direction so that an exposure field might overlap 95%. 

[0050] About 20Ta5 film formed in the crevice wall after laser radiation, when the crystal structure was 
analyzed according to the X diffraction, the peak of the field (001) of Ta 205 and the peak of the field 
(200) of Ta 205 appeared strongly like the result of the example of reference. From this, it was checked 
also to 20Ta5 dielectric film formed in the crevice that crystallization by laser is performed effectively. 
[0051] 

[Effect of the Invention] The property of a metallic-oxide ingredient can be pulled out to the maximum 
extent, without spoiling the dependability of a component according to this invention, since a metallic 
oxide can be crystallized in a low-temperature process as explained above. 

[0052] For example, in a capacitative element, the capacity film which has a dielectric constant high 
enough, and the electrode layer which has conductivity high enough can be formed, without spoiling the 
dependability of the plug which connects a transistor, a transistor, and capacity. 



[Translation done.] 
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[ jft =g ^©fSffl J 

Mtc J: 0 ^JSSMh^^^fct- SXSfc^tr C ± £# 
©<!:TS¥3»*SIS©S!ji:fr8:. 

Ksmufcik i*iai«©iw*fttnw«cTW««i 

«a*ttK*»t»"C. S?-©XfI <h »=OIl £ ©I3K, 
<Htfl««BWJWe J: 0 Bffl^<D1K^ffiir*9nrr 

*x«*w 5 c i r z^mttimosmjim. 
[MSa®5] ie*^2 7iS4i»-r*i*>K:ia4£o^» 

&&<D$mmnc*s\.>x> tbb*®®**. ti. Taj 

[893917 3 s«^a 1 7156 \,*rH*Ktitt&m» 
1 0 0mJ/om'6i±4 5 0 m J /cm'tTF"? 

ai»C«a3WSK4Jlf»-C. ffreftRMftffMt. Ta 
iO,, BST (Ba.S r,.,T i O,) » PZT <Pb 
Zr.Tij.,0,). PLZT (Pb,.,La,Z r.T i 
,.,0,) *fc[*SrBi,Ta,0, (0<x<l. 0< 

ttKOHaattfcaWr**. IKSBCaSPU. $£S0. 2 urn 

[^©Sffflfciftim 
[0 00 1] 

[0002) 



2) #132 0 0 2- 1 645 1 4 

2 

[S£fc©&ffi3 iS*. DRAM-9>F e RAM©§J»6t$ 

[0 00 33 «w<*»fe«wr *£#fciftt>§t 

£>S. C©J:5ttiSfir~-.'l'«:fTSIW& 

-c. m&Bsa&mt&ro* * uu^m^ ox t >*:. 
[00043 SttR*i*&s&tm& o-c* y t/ y 3^ 

ssmttjssj^ssfs^©®^***® (BMkvy='> 
a©-?**. 

[0005) c©i ^»»s%aiwate«>, «stm£ 

30 S©«T. h7>i^^*©ly#^fi*fl£©^l^. 

fcte5"r»^#4 s. 
[ 0 0 0 6 3 £7fc, ««BUK. fflSJ, hv^^fiJB 

tc. 

[00073 — @fi»i©?efi£^ffii l-c, s?ar- 
&»e.nrt»s <#h^i 1-19347 2-^&ffi*ij: 

40 I^H*5-343642#&iS). t*!/^^. C 
tt6©£!H<c§e«©#&tt ;s fffi±R:0fi£3 hWHW 

SftTi^4t^-r5t>©'C»«« 1 -'te„ U— Jfjfctt 

Mdhmw* &<c®}mm<<cfc!$i2titt£Mwtyatc*ti,x 
ew-ijtfettsn-cc^^^te©^**. *te. pnej^B 
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©Siii^n-fe^{c*{^-C5S. U-tfM*fcc«fc5;$S&ft© 
miltte'&t\1tW* i tZ<* RTA (RapidlvThennal Ann 
ealinq ) ZfVC <fc SiSSr fia&JtCfTbiTTV 

[0006] 

s n?t tot?* o , K^fommzWi s e <b& 
coooo] 

[»»*»&?-**:«>©*&] 2fcP&SS©¥3Sf$SiE©i» 

[ o o i o ] & fc. *ms<&¥m4mmfDsmismt. 

w&<Df*i2t*fstm$icTwm&m&j&!Si.is. *© 
±fc#SH©£JS»ft^**«-r5S?-©:i:ii£. u- 

[0011) E3Ci£l®, ^{CDDSRCWi'JSK:* 

*t)iTim**km'z>i><o-c$>z. masts tifc&j&& 

[0 0 1 2] ffciAW. ftKM<k1»& l/C> Ta t O„ 
BST (Ba,Sr,.,TiO,) » PZT(PhZf,T 
ij.,0,) . PLZT (Pb,.,La,Zr,Ti 
,.»0,) *fc(4S r B i»T*»0, (0<x<l . 0< 

[00 13] 3Efc. £KK{fc&£tt, Ru«Pt0» 

[0014] j£4rc«, ^mm^ommi. ox. $mm 

SW*3£&-*>"e-©±©«rj*fc»jRtcK:W ^nfe^-^coiffl 
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5. 

[0015] 

[$5HJ3©9?iS©7&3S] *&^©iei!W*SS»©§8£:75« 
i*. (a> 3M3|^«J:CCDflg5=S:WTSBIffl*ft»©«r^ 

S5rx©x§£ . < c > £/SBMfc«3©±K±aiJW6a* 
(0016] ( a ) 1STH. *aw*a£fe£«:)Bra«*8t 

20 [0017] igB^^^aoSJit^tCiBU-C. 
©Igt»— ©XSi©ia5C {t^tt&tiSflWSKJ: 
9. lHSI5«^©«l^«:^«Stifc^»©{l:^4^T^ 

fc»le«u— tf36©^*JU¥-SS*3E^-{Cl«< 

<bCS**. *&BJ*g6©t&3ffc:<fcft«3:. C© 

0385^©*^^ U T & X * >W=F--© W< — !f . 
30 ±icJ:?>i><D£.il?X-*>txZ>. C©<k5>iS^J«v *©^ 

©fi£®pFa©mHt<c5«*>» ^7 a :-^^©^gs x ssera 

© ^ a ^« m<DMB ttet). 3RT©dfH**S L < fi£T 

^ti/tr. ^-©xg^x©xgi©ffl«c. Yb^fl9t» 

^^rsx^^f^ciJOiWjaits:*. c©<t^fc 
•rn«ias5yii-©«^«;^3 n^^sjs^*^ n 

fctftKru-tf^HWffcn*©^. S^©^%»i± 

40 [ 0 0 1 8 ) *7c, ±&¥mtmR<DWSX&lcis^ 
-C, £f-©lg£i&H©Xg<h©ra«:, <t^fi«Jffilfi«9f 

Bfci^HSiiet^^^^ffi^fiT^xe^tf? c 

[0019] iSB^MJp^aoKjg^Kfc^r . T8C 
so u, Pti»J:CJf I r*»e>aiRSn*-S;fcti:^±.©7C 
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{ tr * c & * s . c ©a* «£>r u t * €» 

t>*s. u-^MSf^J^ramStCj: 9 SMUT. fflSP 
U--«f#x*.rt/¥-*"M. CiK 

e© j: ^ tc-r fti«aaw©JiWB^Jii^***©wi* 
i o o 2 o ] m i ©^ssTgfs io 

JXfC. *^©»SCC>5QS©^«SfCOC>'C, DRAM 

[0021] *r, ei (a) {c^-rj^ic. j/ya> 

ME 1 ±Ky~* ■ F H >£K08ft«3trMO Sh7 

TOftU *©±tcJ8|ffl»&f&JK3*^«S;TS, 
[0 0 2 2 ] >X^"C K*4x»*>$f£ffl»» =J>£* 

1 (b) ) . A<D*fBtOTJ^«raB«iT*CiJWJ 
2U^. ?L©F*3Sttfci*tfO. 1-0. 5MJ»iT 

a. **t. *»jimif*n-bD«j*fc6, ?l©si;*«. 30 

B$t<ttO. ZamJBLh. £90&b<lxO. 4~3 
urn, TX*<9httXX> Kf*iU<\tl&Lt. J:0Sf*L- 
<{J3~2 0iT5. 

<B1 (o) ) . S*Sl5tt. te&X.OTaNB. WN 
J8, T i fc<fctfT i Nwc®m-c&mL7cm 

£T*t Xrt>i«y>^, CVDffi^CCj: 

•JfiSWfctl 

[0 024] ^{C«tS^®tc^-f-^^A^6^rSTgBS 
ffiH6>&}fr5WS (02 (a> > . SfitmiL-CAf 40 

$"&CVDS&6*#*H»>. 02 (a) tewS*iS«5C»7L 

rsrc*cc«. cvD£#*fcSLxv5#>e>-e*s. 

i*ST?*S. so 
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[0025] J'Wa >»«©SR^J«««lJWtt: 

**. »*»&u-ctt. /fci*.tf. (a) tts&st. 

«»<h. (b ) SIM. BMt. i*S68. flHMt*>&&&tt*> 
J: 0 iSS? 3 n-S— $ fctt=£U:«>ll* Jflb >5C4*»i 

C0026] o-s^-c. s»K5fej;ynFa5atsJKe<D 

:pgSB»*x » rtB<fc^W«6ttff5SFS (Chan 

ical Machanical Polishing :CMP) tc«fc 9 Bft^-TS. 
l^*Lfet^*H2 (b) tCjR-T. CcD<fc^«cS»JR5 
is J: CTf SB«S)S 6 ^ JSIfflf&teJK 3 i 13 Dl« ^ fCJw^. $ 

[ 0 0 2 T ] '^tc. SK^ffiCcT a,0,a>6«:£!S«*£ 
t«R7*JgJ«T* (02 (c) ) . g«KiSfel87©fi2SI 

•rSCVD^tc < fc"P?T5Ci*it?*5., ^«»SBi7£ 
fll^-r*^S6lS{fc«lt^r». T«iO,£0Mc. BST 
(Ba.Sr^.TiO,), PZT (PbZr.Ti,., 
O.) . PLZT (Pb,..La,Zr.Ti 1 .,0,) **: 
ItSrBi.Ta.O, (0<x<l. 0<y<l>^cC> 

Sa^BK^^SBI^^KWIS***^^. CVDft, 
[002 8 ] «!B0fcieK<Dg»tMSK7tt, ^S® 

MSt-T i C t IC J: •) feiMktrtf 5 . 
[0 029] U-"!r%0Xfl[£ XeCI. K r 

Fx ArF, F,, XeF^Ox+^vU-ifOtS^, 

SgK#e,n$XeCl. KrF, ArFi^vU- 

JKtt. *f?*0< «1 0 OmJ/om'jai. J:0»Sb 
<ttl 5 0mJ/cm'H±. *W*l/<B2 0 0m 
J/cm'tLh-C&S. »*(/<B4 50mJ/ 
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cm'^ £K>tff£ KiJ4 0 0mJ/cm'«T. & 
4>»SL<«3 5 OmJ/cm'filTm. 

l^T*^* hit (ftgS^ffi/Sia) ©TL-^iS^&te 

crts^#*ft. u— tf%©i£ei;E. ^wstfb^tDKiR 

«RS^K^t;-CjaSj8»?SnS*J. 150~350nm 
©&£©&©#*?* L<ffll,>&*ift. £©«fc5&*feg© 
!f5fc^Mlt-r ft C i IC J: 0 ?L©rtiH{c^fiSS 

jK&^©*ssfb*iiJHu-t:t,>ft. lesTx^pbtton 

(0 0 3 0) \s-V1t<Dimii&&3.* 
ftC>fcS§^©J^«iSS£W"rftU-- Vift&miK U- 

■jf * * > t zmn *fr $ 7j ^4 mm-r ft C £ 

C©«^. ®S©S0»iaK«2 0 0-45 0 *C*U£<!:T 

ftc£#jff£tA>. ta^ift-rtfsi. s^ofHStt© 

£T£i3<*£*£fcft. 

[0 03 1 3 V— ifJWHtt. *3litSBSSCC*sl»T-tt, S 

fcccttt/r^tcrast-rftT^fc^ft*', stsSiS^ 
rto*>&©-fft#*5o. 01-5 0K©fiffii*res4#©a 

S^SMStTftCik-CSft. CtUciO. H3SP©f*3SB 
©te^L-r^ftx***-*-^*. *£Stfe&*lSJ±;5 
1219ft. 

[0 0 3 2 3 ifJ88*3L iap«SJS8 
(H3) . -£©«. Pf^U ?>?>S:niK SO&tt 
j* 7 *5<t OLLSCSfl&e 8 * * v ^*teK»»r ft . « J: 

«rfe J:Cf±SP«fiBffi 8 *>6&ftSttW&£Stift. 
[0033] *2SS6J0«rCtt*S6JB£ 

v&v&mtwt'f ys^Ap.^jgisss^pi'i^ftc 
±*s-e$ft. &*s. ft§j&©/3&«. 043 

iUr, BWbbf--^^©^^^^^* 

[00343 a*, zzmmxtete. 4^s#s«_b©ie 
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ft, arc. ^^^©^k^k^^s**. ■£© 

i«:S«E^RSrftCitL/'CJ:V>. C©t&£. gfi 

©j&tfti. i,>fc>$>ftj<";>$f-a£&^ saiSttCiaB 

C0^KJ&fi6§*aftCi:i«:5. cn^cDtJ*. 
©x * » ?gi©3£«©Jg)iKK55fli-e# ft. 

coo3 5 3 m2<D^mmi& 

J^£mi<omSS.B?RiCis^X. U-1fSB§tf©x*>l^- 

M7 ©&*#!§ eg. 93B9#%£r&ifr&iHb&. * 

[0 0 3 63 £r. 02 (c) ©Ig*T«SU ©^86 

c©<h*\ §«as»Bi©is*#iec o „ 34 

(a) ©iaiC^Sfl 1 *i&£fftJ©£**4>ft. *C 
-c. -?*-^«:^JBtiaig«8SS3*S«iti-rft*^t^W 
®«WfFSTft (04 (b) ) . APM <T> 

20 [0 0 3 73 W±©n:e'grgftCiK:J:»3, l^iSIt 

C<b/>S"Ctft„ 

[0 0 3 8 3 s?3©HSto^.« 

[0 0 3 93 £T05 (a) ©Jr^Cc, JgHfl*g«K3 * 

s*Si@a87%»»-rft. ^tu^ hw^i o*^ 

30 M«c^PU, ?L©rtBB*a>WitJ (05 (b) ) . *© 

^^-^^eiBiiaifflss^jstfi-rft^Tfk^Bg 

mWWWS-Tft. ?L©rtSPtcSofcU^ v*m«^ M 
*Tft (05 <c) > . US>^H0K(R*. JSiaii^lBS 

3©fBS^5cK;Drigg3Sa!«siift*i. ?ti«bx.«. rs. 

AlTtft. 

[00403 JW_h©XS*Sft c i«c J: ») . DaS0Of*?gP 

5c©*#an©§«ei»ss7*jff^-ft«©i^ft. o 

40 to&Jo-C. C©^«-C , U-ifMS*«fA«. E^P^^ 

{cfcWfts«5©^©ra®^o^<,^to. caaJrtR:^ 
sfr ftwicisorciBfi^^^-ss© u--y**»? > c 

#ft. C©^, 0»rt©8MMM7*3AS&«3$JWfc 
-C*. $SUfci±fi&©!gft5R^*?3ftti*<-C#ft. 

[00413 *^sfe^.«t?«, 05 ( c) ©lam-ru- 

■yKRM^ff^sW. S15 (a) ©SJig-CU-lfiaffr-rft t 
ifet^ft. C©»&. m»x*;u^-Sffi©u-1f^ 

zmMrst, 3|2sajtc*jt>T:s«»i»«7©^i*se 

C *) . 04 ( a ) -cm LteJ: 5 &5SeS5*i^^ft»^ 
50 *i*ft. <hCft*s. H 5 (b) ©S©X^-C, D3SIW© 
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&WZWf&®&T * C i K & * ?c«\ ?§t§SP©£fe£»:PJJ 

[0042] fc*s> iaaJ©J*aSB*aii)3itf^i: u-c 
li, U*/*. h#&<D{i;&\ SOG (Spin On Class) . 
HSQ (Hydrogen Silisesquioxane) . MSQ (Methyl 

Sil-fsesquioxane) . is D *^©^S!t*&#^rre* 

CO 04 3 3 

J/yaVSrw-^iJC. CVDSfetCfc^ffifCIRBSl 5 
nmCTa^Ji&^L'fc. COT a, CBSCOtfl, 
■C. XeC 1 x^vU-tttciO^Jt^Mff^T-? 

U— IfiRfi : 3 0 8 nm 

U— tfJSS&: 2 9 0HZ 
K) 

: 3 0 0mJ/on ! 

Hai«535R> JHUHR««t9 5 x*- <»t-9 » 5 

[0 0 44] U— *fmm<DTa 1 O i BiC^'C, XSS 
EUfftCJcO^fl^^^fUfciC^. Ta,O,©(0 
0 1) m<Z>V~S>. *S«t:?>\ Ta.O,® (2 0 0) ffiO 

[0045] — U— tHfSI*K:tt2.t:RTAT--;U 
*f¥-9fcTa»0,J[|{C-3l»'C. XiSEtfrK J: "Juntas 

Ta.O,© (00 1) ffi<D^-*, 
fc-fciy. Ta,0 5 © (2 0 0) W<OV~Zimft1c, 

[0 04 6] feiJLOCi*>6. X e C I ©U-tfEBSfte: 

[0 04 7] Hft#!) 

a wattes i Oitp*>t£Z>mT$#&&&T& 

%0. 3 Mm. S«l0. 3 5 wm©«R0CD®S?&Wr 

[0 04 8 ] -3-3(,>T. CVD&(C«fc0£®K:Kl5l 5 
nmCDTa.O.S^^UAiS^ *-;W1-SC©Ta,0 1 

[ 0 0 4 9 ) VLkO <fc S (C L"C^^nfc*-^F«3CD©T 
a,O s KCC»ur 1 XeC I ^^U-^KJ:*}^ 

U-lfSS : 3 0 8 n m 
U-tfJSiffiR: 2 9 0Hz 
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5s s v h DUSK : 20J^a?h 
S) 

: 3 OOmJ/cm' 

5C U-tfM8t«lg|*~^(*J«:j£?f Lit. 
[0050] V-Vm^OW^&VZB^nfaT a 
10 iO.JB&KtHvC. X^lHlttfCJcOteaatS^lBWLfci 
#^WIO!te*i:|5)S t Ta,O s CD(00 1)lO 
K-*, i$J;tf, Ta.O.co (2 00) ®©tr-^*JSi 

[005 1 ] 

S©-C. **©te5Blt£*ffltt5«:£fc<, ^d&IMt'&fct 
[0052] /tiAfcmfi^Ccfcl^-Oi. K^l/^X 

^ c t & < , 3s#ki&<,>3|®£*w? 

[0^©fflW«cSiW] 

[01] *^W©^l{^lSCDSSig^i*?rlft5?rSfe* 
©0"C*5. 

[E2] *ISSB©^#&K©i8£;^£i»3Sr£;te«i> 
30 ©0r*£. 

[S3 ] #^9I©¥*f^K©SS^ffi£&i8-rSfc«t> 

[04] ^^?i©**#$ia©»ii^S=£Si^-r*^«> 

[0 5 ) ^^©^f^ia©KS^%SiWr*/ca{) 
©HT#S. 

[##©K^] 

1 -> 'J 3 >SS 

2 JBIS*S*a£& 

40 3 »ra*s«ts? 

4 3>itf 

5 s^is 

6 TSCSSK 

7 ^fSaifeSS 

io vui, htm 
i i zmw 
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